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Abstract
The excess consumption of unhealthy snack foods by children and young
adults has been shown to increase their rate of development of obesity, as
well as decrease their likelihood of meeting current U.S. nutritional
recommendations. Nutritional messages on snack food product labels have
been traditionally evaluated almost exclusively from the perspective of the
verbal content of the message. While such messages are important for
communicating factual information, they do not address the potential
significance of the visual qualities of that message in appropriately
communicating with the target audience. The visual properties of the
nutritional messages are critical in their ability to immediately create a
sense of importance, trustworthiness, and social acceptance by the target
audience. The role of design factors on snack packages is not well
researched, particularly from the standpoint of influencing selection and
snack food choice in children. The objective of this research is to examine
the role of typography, images, brand and health messages, and stylistic
treatments with regard to their ability to impact the visual communication of
packages to children ages 9-13. From these design variables, the
“preferred-selections” of these children were identified. In addition to
gaining information about the role of these design variables on children’s
decision-making process, the role of health and nutrition messages were
also evaluated with regard to their impact on children’s decision-making.
The ultimate goal of this research is to develop a health communication
strategy for snack packages and to develop a methodology for tailoring
messages to children ages 9-13 that encourages the selection of healthy
snack food options.
Keywords: package design, children, health communication strategy
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Introduction
Childhood obesity is a complex problem with no single causative factor (Anderson and
Butcher, 2006). However, one important behavioral factor is the increased consumption
of calorie-rich snack foods and beverages, which are estimated to contribute one-fourth
of the daily caloric intake of American children (Piernas, C. & Popkin B., 2010). Such
snacking choices also significantly increase the likelihood that young Americans will not
meet nutritional recommendations (Zizza et al., 2001, Frary et al., 2004, Sebastian et al.,
2009). Food packages are a form of communication that provides an opportunity to
connect with the audience to convey information that persuades food selection (Roberto
et al., 2007, Robinson et al., 2010). While some research suggests that health and
nutrition information on food packages has little effect on product selection in children,
research about marketing healthy and nutritious foods to children is lacking. A
contributing factor is that few healthy and nutritious food products are marketed
specifically to children (Story & French, 2004, Batada & Wootan, 2007). Furthermore,
marketing campaigns often serve to undermine parental control and positive eating
behaviors by encouraging children to select foods “specially-tailored” for them and to be
in charge of their food choices (Nestle, 2006). Additionally, there is relatively little
research on how emotion and perception influence food choice in children and if it is
possible to increase selection of a nutritious food by associating it with fun, enjoyment,
great taste, and trendiness (Folta et al., 2006).
While existing research suggests that taste is paramount in influencing food selection by
children, little is known about what motivates their snack food selection (NeumarkSztainer et al., 1999, Story et al., 2002). However, the importance of taste is not
necessarily straightforward and can be manipulated by suggestion (Okamoto et al.,
2009). Research also suggests that product acceptability is significantly different in blind
taste tests when ingredients are not disclosed or when products are not packaged
(Wansink et al., 2000, Lee et al., 2006). Thus, there is a critical need to determine
whether improved package design can improve the perceived expectation of good taste
for “healthy” foods that are traditionally associated with a low-taste expectation.
Additionally, brand association and use of licensed characters appears to improve the
perceived taste of both healthy and junk foods, with a more pronounced effect observed
for junk food (Caswell & Padberg, 1992, Hawkes, 2010).
The visual elements of a food package are critical in their ability to create an immediate
expectation of taste and a sense of importance, trustworthiness, and social acceptance.
Food packages can be used both as a tool to communicate and to influence the
perception of the consumer. The importance of how a food product is perceived is often
dismissed, but it is vital for creating the expectation of a positive experience in the target
audience, which in this case is children. Hence, the package and message must both
convey health and nutrition information and establish the context for the product. This
context must be developed through an understanding of the target audience and their
priorities for it to be persuasive in bringing about behavioral change (Marquis, 2004). It is
also important to determine how messages influence (e.g., advertising of a “healthy”
ingredient) expectation and preference. Soy foods provide an ideal model for this
research because, while considered healthful, soy is generally perceived to have poor
taste, is usually avoided by the taste-conscious consumer, and is not typically marketed
to children.
The objective of this research is to examine the roles of color, typography, images,
messages, and visual stylistic treatments with regard to their ability to impact the
communication of snack food packages to children ages 9-13.
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The central hypothesis is that current nutritional messages on snack food labels do not
have a statistically significant influence on children’s snack food decision-making
behavior; however, it is further hypothesized that nutritional messages can be designed
that will positively influence healthy snack product selection in children ages 9-13. This
hypothesis is based on the impact of label messages to positively influence older age
groups.
This study seeks to address which design elements on snack packages promote snack
food product selection and how do the health/nutrition education messages affect the
selection of the snacks foods. First, a pilot study was conducted to identify factors that
affect children’s decision making processes. In this pilot study, visual and verbal elements
on snack packages were isolated in order to identify their role in children’s decisionmaking processes. The results of this pilot study will be used to create more complex
packaging prototypes for further study.

Research Methods
The research method used a survey conducted with computer-simulated images. The
®
SoyJoy brand was selected as the model for the snack packages that were used in the
computer-simulated images for the survey.
This study was approved by the Internal Review Board (IRB) at Iowa State University.
Since this study involved minor subjects, a consent letter from parents and an assent
form from children were both required for participation.
Thirty-four children ages of 9-13 and their parent were recruited for the survey using word
of mouth advertising, flyers, and a mass email. The parents were given a survey to
examine the relationship between nutritional value and package design on snack food
product selection; what influences their snack choices; and who has influence on
purchasing decisions. The children were given a separate survey on their preferences
with regard to a series of design variables on snack food packages. Before the survey,
children were given a brief orientation to clarify the purpose of the research and the
survey procedures. During the study with the children, parents were sitting in the same
room and were allowed to observe the survey. Any personal data that could identify
participants was not collected for this study.
As part of the children’s decision-making tasks procedure: five snack packages were
presented to each child in random order on a computer screen. Screen-based images
were used to remove package feel/texture bias and to allow for evenly sized packages,
thereby facilitating a more focused and controlled evaluation of the design elements. The
child was asked in an open-ended manner to select the package with contents they
would like to eat and explain why.
Figure 1 shows the package template used to determine each child’s color preference.
®
The colors presented are based on the existing SoyJoy snack bar packaging colors.
Children were asked to ‘select a snack she/he would like to eat.’ The selected color was
then removed from the selection series and the same question was repeated until there
was only one package left and no further selections could be made. The children were
also asked to explain why they selected each package and what kind of flavor association
they expected from the selected color. The child’s first color choice was then used as a
basis for the other package design variables. For example, if blue was the first color
selected from the entire series of colors, then a blue color bar was presented as a
backdrop for the other design variables for the remainder of the survey.
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Figure 1. Color Variables

Table 1 shows the design variables in the following four categories; type; image; health
messages; and visual style. Each category is broken down into five variables and each
variable is designed to identify children’s decision-making factors. The messages in B2
are “ Real Fruit, Whole Soy, All Joy,” the message in B3 is “BAKED WHOLE SOY,” the
messages in B4 are “Rich Fiber & Heart Healthy Soy Nutrients,’ and the messages in B5
contains all three messages.
Type Variables

Image Variables

Brand &
health Message

Visual Style

Normal weight (T1)

Brand name + Random
illustration (I1)

Only brand name
(B1)

Plain text + realistic
product (V1)

Bold weight (T2)

Brand name +
brand image (I2)

Brand name +
ingredient message
(B2)

Stylized text +
realistic product
(V2)

Bold + drop shadow +
embellishment (T3)

Brand name +
Photo realistic
ingredient (I3)

Brand name +
a marketing message
(B3)

Stylized text +
graphic brand
image(V3)

3D type (T4)

Brand name +
Photo realistic product
(I4)

Brand name +
a health message
(B4)

Stylized text +
cartoon character
(V4)

3D type + undulating
baseline (T5)

Brand name +
Photo realistic product +
ingredients (I5)

Brand name + a
health message + a
marketing message
(B5)

Plain text +
graphic brand
image +
cartoon character
(V5)

Table 1. Package Variables
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The study was equipped with audio taping capabilities and screen capturing was done
using screen capture software for the data analysis. The data was analyzed using SPSS
statistical software.

Findings and Discussions
Thirty-four children age from 9 to 13 participated in this study. Table 2 shows the
demographic information breakdown.

Age

Gender
boy

Total

girl

9

5

4

9 (26%)

10

3

5

8 (24%)

11

1

2

3 ( 9%)

12

5

4

9 (26%)

13

4

1

5 (15%)

Total

18(53 %)

16 (47 %)

34 (100 %)

Table 2. Participant’s Information

Thirty-five percent of parents always allow their child to buy their own snack foods at
school or at a grocery store, while forty-four percent of parents say they sometimes they
allow their child to buy their own snack foods, and twenty-one percent of parents do not
allow their child to buy their own snack foods at school or in a grocery store. Sixty-two
percent of parents answered that the packaging of snack foods will affect whether they
buy it. Seventeen percent of parents answered that the packing will not affect whether
they buy the snack foods. The remaining parents answered that price and flavor are more
interesting and sometimes the packing affects their purchasing decision but not always.
Sixty-two percent of parents answered that the brand name of a snack food affects
whether they buy and twenty-three percent of parents answered that the brand name of
snack food does not affect whether they buy a snack food. The remaining parents
answered that sometimes the brand name affects their choice of the snack food, but not
always. Eighty-eight percent of parents answered that nutrition and healthfulness are
most important considerations when they select snack foods for their children.

Color Variables
Blue was the most preferred color followed by green and red. Pink was the least
preferred color. Sixty-four percent of children picked green either as their first or second
choice (table 3).
n=34

Color

Green

Red

6 (18%)

12 (35%)

9 (26%)

4 (12%)

3 (9%)

Third choice

5 (15%)

9 (27%)

6 (18%)

11 (32%)

3 (9%)

Fourth choice

10 (29%)

2 (6%)

7 (21%)

9 (26%)

6 (18%)

2 (6%)

1 (3%)

3 (9%)

7 (21%)

21 (61%)

First choice
Second choice

Fifth choice

Blue

11 (32%)

10 (29%)

9 (26%)

Yellow
3 (9%)

Pink

1 (3%)

Table 3. Color Preference

Thirty-one percent of girls chose the blue as the first choice and thirty-three percent of
boys chose blue as their first choice. The data indicated that gender does not affect the
selection of the color blue. Nineteen percent of girls chose red as their first choice while
thirty-three percent of boys selected red as their first choice. Thus, the color red was
more preferred by boys than girls. Thirty-one percent of girls chose green as their first
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choice while twenty-eight percent of boys chose green as their first choice. In general,
girls’ color choices were more diverse than boys. All five colors were similarly distributes
among girls’ first choice while blue, green, and red were chosen by boys. None of the
boys chose pink as their first choice. Green is the most popular second choice among
both girls and boys. Thirty-eight percent of girls chose green as the second choice and
the same percent of girls chose red as their second choice. For boys’ their second choice
of color was diverse including pink.
These initial data indicate that the first color selected is most likely based on a child’s
favorite color. Boys tended to prefer strong colors such as blue, green, and red while
girls’ preferences were more diverse ranging from all five colors.
Most children surveyed answered the color association question with the name of a fruit
but some children also saw colors as they related to taste. Figure 2 shows the flavors that
children associated with the color blue. Fifty-six percent of children surveyed answered
that blue was associated with blueberries. With regard to yellow, forty-one percent of
children identified the flavor as lemon; while twenty-seven percent of children associate
yellow with bananas.

Series1, Vanilla,
1, 3%
Series1, Dark
blueberry , 1, 3%

Series1, Almond,
1, 3%

Series1, Blue
juice, 1, 3%
Series1, Blue
Raspberry, 3, 9%
Almond

Series1,
No answer
, 4, 12%

Blue juice
Blue Raspberry

Series1,
Chocolate, 4, 11%

Blueberry
Chocolate
Dark blueberry
Series1,
Blueberry, 19,
56%

Vanilla
No answer

Figure 2. Blue color and its Flavor Recognition

Type Variables
Nine percent of children selected normal weight type and only three percent of children
selected bold weight type as preferred. Fifty percent of children preferred the package
design with bold weight and a drop shadow with embellished type (T3), twenty-six
percent of children preferred the package design with 3D type with an undulating baseline
(T5), and twelve percent of children selected the package design with 3D type (T4) as
preferred. Forty-three percent of girls chose each of T3 and T5 while fifty-six percent of
boys preferred T3 followed by twenty-two percent for T4. Girls are both interested in a
playful undulation in type and bold weight with embellished styles of type, while boys are
more interested in bold weight with embellished styles of type.
The reason for selecting the T3 package design varied, but children reported that they
responded to the visual elements that grabbed their attention. They stated the following
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reasons for selecting T3 (the number in the parenthesis indicated the number of children
who made each association):


The letters jump out at you, or popping (6)



The letters are cool (2)



Has more color than the others (1)



I can see it better (1)



It is joyful and has different colors (1)



It is more animated (1)



It is dynamic than the others (1)



Says “eat me” (1)



They all look pretty much the same (1)



I like this (1)

Image Variables
Fifty-nine percent of children chose the random illustration (I1) followed by the brand
name, realistic ingredients (I3). Their reasons for selection demonstrate how the children
are more affected by interesting or abstract graphic images than photographic images.
Gender did not affect the image preferences. None of the children chose the I2 package,
which does not include any illustration or photographs. These data demonstrate that most
children preferred playful, dynamic, and decorative packages over more simplified or
plain packages.
The reasons for selecting random illustration (I1) are as follows (the number in the
parenthesis indicated the number of children who made each association):


It just looks cool (6)



It has designs. Instead of showing the fruit it had the colors of the fruit. It's really
eye catching with the dark colors swirling around (3)



Gives expression and I can tell it's blueberry (1)



It is pretty (1)



I like the design on it (1)



It looks more enjoyable (1)



It looks the biggest (1)



Different colors and flair (1)



Out of the ordinary, may not say flavor, so it's a mystery to try out (1)



It looks like it has chocolate in it (1)



It looks like something that would surprise to you (1)



It is more attractive (1)
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Healthy messages
Fifty percent of children preferred the package with a combination of the brand name, a
health message and a marketing message (B5), twenty percent preferred the
combination of the brand name and a marketing message (B3), twelve percent each for
brand name (B1) only and the combination of the brand name and a health message (B4)
was selected and only six percent of children chose brand name and ingredient message
(B2). Both fifty percent of boys and girls chose B5. This data suggests that both girls and
boys are interested in various forms of information on packages. None of the girls
preferred B2.
Children who preferred the B5 package indicated that they can get information about
what is inside it. These data show that children also read the labels and are seeking
information about the product. The reasons for selecting the B5 package are as follows
(the number in the parenthesis indicated the number of children who made each
association):


It has more information that you can choose from (11)



It's telling you how healthy it is for you and it's real fruit, you'll really enjoy it (3)



Likes the “little slogan thing” (far right text). Likes how it describes it (1)



Ones without words look boring. The words fill up the package. Would read the
package while eating if bored (1)



Sounds Better (1)

Visual Image Variables
Twenty-six percent of children preferred stylized text with graphical brand images (V3)
and twenty-four percent of children preferred plain text with graphical brand images and a
cartoon character (V5) and twenty percent of children preferred the plain text with
photorealistic product image (v1). The Stylized text with cartoon character (V4) and
stylized text with photorealistic product image (V2) were selected by fifteen percent of
children. There is no significant association with regard to gender in the selection of
visual image variables except V1. All eleven year-old girls chose V1. Also stratification by
age showed interesting age difference results; fifty-six percent of nine year old children
selected V3, which did not include any photographic images or cartoons; and fifty percent
of ten year old children chose V2. However, the visual image variable data did show
unexpected results with younger children. Further research is needed with a larger pool
of subjects to determine the meaning of these findings and permit use of inferential
statistical tests.

Conclusion and Future Study
The goal of this pilot study is to identify the role of design variables in snack food
packages with regard to their impact on the decision-making process in children ages 913. By better understanding this decision-making process, we can improve positive health
communication messages that resonate with these children thus improving the choices
they make with regard to healthy snack foods.
This study isolated visual and verbal elements in order to identify their role in children’s
decision-making processes. The “preferred-selections” that appealed to children in each
category were identified in this study. Because of the interrelatedness of design variables
in the context of a whole design, it is critical to identify which design elements play a
dominant role and which are subordinate in affecting the overall perception of a snack
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food package. The relationships with regard to combining design variables will be
furthered studied to determine how they impact the decision-making process in the
context of more complex designs that permit testing of interaction terms.
The design elements identified as “preferred-selections” will be used to create more
complex packaging prototypes for a further study. The qualitative data will be used to
better identify the motivations involved in the decision-making processes of children ages
9-13 with regard to snack food selection. The quantitative data will be used to determine
the frequency of preferences in each design variable category by age and gender. The
data from the parents’ survey will be further analyzed to identify the roles of branding,
nutrition, and healthfulness on snack food selection.
The outcomes of this research will provide significant information with regard to how to
develop and implement package design strategies for food manufacturers that can be
used to improve the health of children and adults that increase healthy snack food
decision-making in these target audiences. Future research will study the impact of these
findings with regard to additional food products and other target audiences.
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